introduction: Nepal has a high prevalence of hypertension. While improving the overall health-related quality of life (HRQOL) is a central tenet to public health plans in developed nations, this focus has yet to be articulated in Nepal. Therefore, this study aims to identify the factors associated with HRQOL among hypertensive patients in Nepal.
inTrODUcTiOn Hypertension is a global public health issue and a leading cause of cardiovascular disease (1) , accounting for 45% of deaths due to heart disease, and 51% of deaths due to stroke globally (2) . Nepal, a country in epidemiological transition, is facing alarmingly increasing prevalence of hypertension (3) . Studies conducted in various parts of Nepal showed hypertension prevalence ranging from 9.9 to 41.8% (3) (4) (5) . A repeated survey in a village of Nepal showed a threefold increment in the prevalence of hypertension in the same location after 25 years (3). The health-related quality of life (HRQOL) assessments provide critical subjective information on an individual's perception of mental and physical health as experienced in daily life (6) . Biomedical measures of population-based health, including mortality and morbidity rates, provide only a partial picture of the general health and well-being of a population (7) . While improving the overall HRQOL is a central tenet to public health plans in developed nations (8) , and HRQOL surveillance is used to identify subgroups with relatively poor perceived health and guide the interventions (7) , this focus has yet to be articulated in Nepal. Many international studies have found that hypertension interferes with the HRQOL of hypertensive patients (9) (10) (11) . HRQOL of hypertensive patients is lower compared with normotensive people (12) . Similar studies in context to Nepal are lacking. Owing to the sociodemographic and cultural discrepancies between Nepal and these countries, an inference cannot be made on HRQOL of Nepalese hypertensive patients from these international studies. A recent survey done among hypertensive patients in Manmohan Cardiothoracic Vascular and Transplant Centre in Kathmandu Nepal found age, non-formal education, and being single to be associated with lower HRQOL (13) . For the first time in 2009, Nepal included non-communicable diseases (NCDs) in national health policy (14) . However, implementing such policies into practice will require knowledge on various aspects of NCDs, including hypertension. Therefore, this study aims to identify the factors associated with HRQOL among hypertensive patients in Kathmandu, Nepal.
Furthermore, both dietary salt reduction and antihypertensive drugs use contributes significantly to increase the HRQOL among hypertensive patients (13, 15) . According to dietary approaches to stop hypertension dietary salt reduction is one of the most cost-effective and most easily implemented strategies in controlling hypertension (16) . The trials of hypertension prevention reported significant improvement in the psychological construct of HRQOL scale among low sodium group participants (15) . Therefore, we hypothesize that dietary salt compliance is positively associated with participants HRQOL. However, it is not clear if dietary salt restriction independently impacts the HRQOL or whether this relationship is mediated by the use of antihypertensive drugs and thus requires further evaluation. Therefore, a secondary aim of our study is to assess the mediating role of antihypertensive drug used in the hypothesized relationship between dietary salt compliance and HRQOL.
MaTerials anD MeThODs study setting
This study was conducted on June-July 2015, in the outpatient clinic at Shahid Gangalal National Heart Center (SGNHC) in Kathmandu, Nepal. SGNHC is the national referral center for cardiology and cardiac surgery in Nepal.
study Population
To be eligible, the participants should be (1) a hypertensive patient, (2) at least 18 years, (3) be on a follow-up visit on the day of data collection, and (4) must have Out Patient Department (OPD) card that reflected their medical history. Hypertensive patients were defined by systolic blood pressure above 140 mmHg or diastolic blood pressure above 90 mmHg. Eligibility criteria for participants were ascertained through their OPD card. Patients admitted to inpatient clinic and those with severe cardiac disease, and surgery was excluded. Surveyors, supervised by the first author, were graduates of public health with prior experience of survey data collection. The surveyors were provided with an orientation on the EuroQol-5Dimension (EQ-5D) tool, sampling strategy, and data collection techniques prior to data collection. At SGNHC, almost all patients attend OPD without a prior appointment. Thus, due to the absence of a sampling frame, all eligible participants were recruited until the desired sample size was achieved.
sample size
The sample size of 180 was calculated with reference to Kittle (17) , with a p-value of 0.05, an alpha error of 5%, and a power of 80%.
Data collection and Variables
EuroQol Five-Dimension Three-Level (EQ-5D-3L) Variables Individual interview was conducted during patients waiting time using Nepali versions of European quality of life tool (EQ-5D), described elsewhere (18) . The reliability and validity of Nepali versions of EQ-5D were established in a previous study (19) . The EQ-5D-3L allows participants to classify their health status in five different dimensions (i.e., mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) and within three-level response (no problems, moderate problems, and severe problems) (20) . The five dimension and three-level response of EQ-5D represent 243 (3 5 ) various health states (20) .
EQ-5D Index
From the five dimensions of ED-5D, a single index value, called EQ-5D index was calculated in "EQ-5D-3L Crosswalk Index Value Calculator" (21), using weights of UK as the reference. The EQ-5D index ranges from 0 to 1, where 0 indicates severely ill, and 1 indicates a perfect health. (23) was used for the occupational category. Monthly family income of participants was self-reported in Nepalese rupees (NRs), which was converted into US dollar (1$ = 100 NRs) during data analysis. Family type was recorded as a nuclear, joint, and extended family. Antihypertensive drugs use was recorded from patients OPD card. A screening tool developed with reference to "the practical guidelines for conducting a barrier analysis" (17) was used to classify participants as compliant or non-compliant to low dietary salt.
Data Processing and statistical analysis
Study tool was pretested among 18 hypertensive patients meeting the study inclusion criteria at Heart Clinic, Kathmandu. Pretest responses were not included in the final analysis. Data were managed in EpiData. Statistical analyses were performed in IBM SPSS22 for Windows (SPSS Inc., Chicago, IL, USA). Des criptive statistics (frequency, proportion, mean, and SE) were calculated for all variables. The Shapiro-Wilks test was used to check the normality of variable distributions. Frequency distributions were compared by Pearson's chi-square (χ 2 ) test, and means between the groups were compared by Student's t-test or analysis of variance. Multiple linear regression models, adjusted for age and sex, were used to determine the factors associated with HRQOL. Pearson's correlation coefficient was used to determine the relationship between the EQ-5D-3L index values and the EQVAS scores.
A mediational analysis (24) was conducted to determine if the use of antihypertensive drugs might influence the association between dietary salt compliance and HRQOL. Mediation analysis was conducted using PROCESS macro for SPSS (25) following non-parametric bootstrap approach (26) . The macro tests mediation models by comparing the observed indirect effect against 5,000 bootstrapped resamples (24) . The coefficients of effects and their bias accelerated and corrected (BCa) 95% confidence intervals were obtained from 5,000 random bootstrap samples. The bootstrapping method is more statistically robust than the Sobel test (24) and is highly recommended to examine indirect mediation effects (24) . BCa confidence intervals that do not include a 0 indicate a statistically significant effect estimates (24) . The mediation analysis was first ran without any covariates, then adjusted for age, sex, and monthly family income. For all statistical tests, two-tailed p-values < 0.05 were considered statistically significant.
resUlTs
Demographic characteristics of the study Participants Table 1 provides the descriptive characteristics of the study participants. One hundred eighty hypertensive patients, an equal number of males and females, participated in the study. The overall response rate for each EQ-5D question was 100%. The mean age (±SD) of the participants was 53.2 ± 12.6 years. A majority of the participants were married (91.1%), upper caste (41.7%), had formal education (55.0%), and lived in a nuclear family (55.6%). At the time of the study, more than half (51.7%) of the participants were involved in elementary occupations (low-skilled manual jobs) and had mean (±SD) family income (per month) of $269.19 ± 154.37 ( Table 1) .
eQ-5D Descriptive health Profile of the study Participants
The descriptive health profile of the participants, based on the five dimensions of EQ-5D, is given in Table S1 in Supplementary Material. Many hypertensive patients reported having problems with pain (38%), sadness (38%), routine work (26%), mobil ity (17%) and self-care (11%). The findings were consistent among males and females, and there were no statistically significant differences between the genders (Table S1 in Supplementary Material).
The eQVas and eQ-5D index Value of study Participants
The mean (±SE) EQVAS score and EQ-5D-3L index of the par ti cipants were 63.7 ± 1.3 and 0.87 ± 0.01, respectively. A statistically significant moderate positive correlation was found between EQVAS and EQ-5D-3L index value (r = 0.35; p < 0.001). The mean EQVAS significantly differed on marital status, educatio nal level, compliance with dietary salt advice, antihypertensive drugs use, and self-perceived health status ( Table 1) . The participants reported a total of 25 different states of health. Forty-five percent of the participants had full health (11111) score, whereas none of the participants had the worst health states (33333).
Factors associated With hrQOl
In univariate analysis, age, marital status, educational status, family income, family type and size, compliance to dietary salt advice, and self-perceived health status were significant predictors of HRQOL ( Table 2) . Whereas, when adjusted for age and 
Findings from Mediation analysis

DiscUssiOn
We aimed to assess the HRQOL of hypertensive patients in Kathmandu, Nepal and found that participants have selfperceptions of a low HRQOL in different dimensions of EQ- 5D. The previous study evaluating HRQOL among hyper tensive patient in Kathmandu (13) reported increasing age, not cohabiting with a partner, no formal education to be associated with lower HRQOL. We confirm their findings and additionally we also provide evidence that a higher HRQOL was associated with higher family income, participant's dietary low salt compliance, use of antihypertensive drugs, and better-perceived health status. Mediation analysis conducted to further evaluate the association between antihypertensive drug use, dietary salt compliance, and HRQOL showed that both, dietary low salt compliance and use of antihypertensive drugs, had a significant direct effect on HRQOL. Further, the use of antihypertensive drugs did not significantly mediate the relationship between dietary salt compliance and HRQOL. This finding implies that both dietary salt compliance and antihypertensive drugs use are two independent aspects of HRQOL of hypertensive patients and both are independently essential to increase the HRQOL of hypertensive patients. Both, dietary salt compliance and antihypertensive drugs use help to control the blood pressure of hypertensive patients, and better-controlled blood pressure may lead to improved HRQOL. Previous research has demonstrated that non-adherence to prescription is associated with poor HRQOL (27, 28) . Adherence to treatment leads to controlled blood pressure (29) and better health outcomes (30) . Likewise, a modest reduction in dietary sodium intake is associated with significant reduction in blood pressure and a 20% reduction in cardiovascular events (31) . A decrease in salt intake of 6 g/day lowered diastolic blood pressure by 7/4 mm of Hg in hypertensive patients and 4/2 mm of Hg in normotensive subjects (31) . As reducing dietary salt has been considered as a non-pharmacotherapy for controlling blood pressure, the high HRQOL perceived by the hypertensive patient compliant to low dietary salt may be explained by the same mechanism that explained the difference in HRQOL between adherent and non-adherent patients. A greater proportion of study participants reported having problems in the dimension of pain and sadness. Similar findings were reported by studies conducted to assess HRQOL among hypertensive patients using EQ-5D in other countries (9) (10) (11) . A study evaluating HRQOL of the hypertensive patient in Kathmandu using 36-Item Short Form Survey questionnaire also found a higher mean score for mental health domain than the physical domain (13) . As, headache and dizziness are the common symptoms of hypertension and hypertensive subjects have impaired psychological well-being (32), hypertension is thus likely to affect psychological dimension of HRQOL.
Among the study participants, HRQOL was significantly decreased by increasing age. Age is the strongest predictor of HRQOL (13, 33) . During the life transition, various physical, mental, and psychosocial changes accompany the phenomenon of aging (34) . Biologically, aging is characterized by a gradual, and lifelong accumulation of molecular and cellular damage that subsequently leads to a decrease in physiological functions increased vulnerability to diseases and a general decline in the capacity of the individual (35) . As people age, there is a decline in vision and hearing (34) , waned musculoskeletal strength and function (36) , and compromised immune function (37) . With increasing age, people are more likely to experience multimorbidity, which has a significant impact on HRQOL, the impact being greater than the additive effect of individual conditions (38) .
In line with previous studies (10, 11), we found a significant positive association between HRQOL and educational level and income. Education is often used as a proxy for socioeconomic status and is highly associated with many health outcomes (39) . Education is linked to both physical and mental health and has a direct positive relationship with HRQOL (40) . The mechanisms underlying the relationship between health and education are equivocal (40) . However, it is believed that education provides an individual with a wide range of utilitarian possessions that can be used for health advantage (40) . Better educated are more likely to be better informed, have better critical thinking skills and decision-making abilities, adopt healthy lifestyle behaviors and preventive measures, and make use of health-related information to achieve better health outcomes and improved HRQOL (40) .
Family income and economic status directly influence both physical and mental health status (41) . The economic vulnerability impacts on health and HRQOL in terms of affordability of resources such as food, stable housing, transportation, and other daily needs (42) . People with low income are more likely to be uninsured (43) and thus have limited access to health care. As incomes rise, willingness to pay for health improvements increases as well (44) . Also, education and income is a way to achieve social status, social support and self-satisfaction, and identity (45) . People with better education and better jobs have larger social networks that provide financial, physical, and emotional support; that may contribute to better health (46) .
The number of family members was inversely associated with HRQOL. In a family with many members, the competing demands of many family members needs to be met, which may limit patients' time and energy and introduce stress that can negatively affect the patients' health outcomes (47) .
In contrast to findings of studies from different countries (9, 11) , this study and the previous study from Nepal (13) found no significant difference in HRQOL of hypertensive patients based on gender. The inconsistency may be explained by the fact that different society may have a different social position and opportunity between males and females. Considering the gender inequity in many aspects of Nepali society, including legal (48), socioeconomic (49), educational (50) , and health (49, 51), a low HRQOL among Nepalese female, in general, is expected. However, based on this study and a previous study from Nepal (13) , there appears to be no significant difference in HRQOL between hypertensive Nepalese male and female.
Health-related quality of life is higher among married people, compared with unmarried/separated (9, 13). Our univariate analysis showed that marital status was a statistically significant predictor of HRQOL. While the precise mechan isms by which marriage confers health benefits are unclear, studies show that married adults have better health and survival (52, 53) . Married people have improved mental health compared with those who are single, divorced, or bereaved due to the social relationship with the spouse (54) . Research also suggests that differences between the married and unmarried, including social, psychological, and financial resources, may all help to explain the mental health advantage of being married (55) .
One of the limitations of this study is the relatively small sample size; nevertheless, the sample size falls within the recommended range for HRQOL studies using EQ-5D (56) . An additional limitation of this study might be in the calculation of EQ-5D index value by using UK's general population weight as the reference value. No such reference weights exist for Nepal and of the countries, for which the value sets are available (21), none of the countries closely resemble the socioeconomic context of Nepal. Therefore, the decision to use UK weights was made because EQ-5D was originally developed in the UK and a similar approach was also employed in a previous study conducted in Nepal, among pulmonary disease patients (19) . Nevertheless, considering the huge socioeconomic difference between Nepal and UK such value may not be representative of the Nepalese health status. SGNHC has a diverse patient from different parts of the country. In this study too, more than 60% of the participants lived outside of Kathmandu Valley and were from 40 of the 75 districts in Nepal; therefore, may represent the diagnosed hypertensive patients in Nepal.
cOnclUsiOn
This study evaluated the HRQOL among hypertensive patients attending OPD of SGNHC and identified age, educational status, family income and size, compliance with dietary salt advice, antihypertensive drug use, and self-perceived health status as the significant factors associated with HRQOL. Information on HRQOL is a valid indicator of service need and intervention outcomes (7) and is used to identify subgroups with relatively poor perceived health (7) . The findings may be helpful for multiple stakeholders involved in health promotion of hypertensive patients in Nepal; to appraise public health policy, planning, and practice (7) .
The traditional measure of disease morbidity and mortality provides an incomplete picture of population's well-being (7). HRQOL combines both physical and mental aspects of health and thus gives a better picture of well-being. Although information on HRQOL forms the core tenant of public health programs in developed countries (8) , such practice is lacking in Nepal. As Nepal is working toward implementing the recently formulated national policy on NCDs (14) , therefore, the knowledge gained in this study may be helpful to understand the issue in local context better.
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